Introduction
While Salmonella infection may produce a variety of clinical pictures, deep vein thrombosis (DVT) is a rare manifestation. To our knowledge, there have been only two reported cases dealing with Salmonellaassociated DVT. In this study, we describe a case recently encountered in our hospital and review the literature. Venogram of the lower extremities demonstrated extensive DVT from the left calf, popliteal and femoral veins to the external iliac vein with abundant collateral circulation in the left thigh and pelvic wall (Fig . 1) . Lung perfusion scan revealed two perfusion defects in the superior and anterior basal segments of right lower lobe. (Fig. 2 ). Blood culture on admission was negative, but when repeated one week later grew Salmonella enteritidis group C1, which was sensitive to ampicillin, chloramphenicol, cephalothin , cefamandol, ceftazidime, gentamicin and tobramycin. Urine and stool cultures were negative . The agglutinin titer for typhoid "H" antigen was reactive at 1:40 while that for typhoid "O" antigen titer was reactive at 1:20 .
Under the impression of DVT with probable pulmonary embolism, heparinization therapy was initiated on admission with a loading dose of 5,000 units as a bolus injection and followed by about 1 ,000 units/hour intravenous infusion. As the result the swelling in the left lower extremity improved dramatically.
Antibiotic regimen initially consisted of cephalothin and tobramycin , but fever persisted. After Salmonella infection was disclosed in a repeated blood culture , antibiotics were changes to ampicillin 1gm intravenously every 6 hours. The fever subsided gradually and she made a steady progress .
The anticoagulant was switched to warfarin on day 12 and dose regulated to maintain the prothrombin time at 1.5-2.5 times the control. On day 23, the patient was discharged with almost completely resolved swelling of the left lower extremity. She received regular follow-up at our outpatient clinic thereafter with continuation of warfarin therapy at the maintenance dose for additional 3 months . No fever or leg swelling has reoccurred ever since.
Discussion
Genus Salmonella consists of three species i. e. Salmonella typhi, Salmonella choleraesuis and Salmonella enteritidis which include more than 1 ,700 different serotypes differentiated by O (somatic) and H (flagella) antigens. These pathogens may produce asymptomatic infection of the intestinal tract or was a 25-year-old male, who was afflicted by Salmonella enteritidis group Dl infection and presented with intestinal perforation and right polpiteal and femoral vein thrombosis. The case here presented was a 68-year-old female who developed left lower extremity DVT with probable pulmonary embolism during a Salmonella enteritidis group Cl infection. The clinical data of these three cases are summarized in Table 1 . We are uncertain that the coincidence of Salmonella sepsis and DVT indicates that the former causes the latter. However, similar to the case reported by Omer, the patient mentioned in our study presented with no obvious predosposing factors of DVT, such as oral contraceptive use, malignant neoplasm, immobilization, intrinsic anticoagulant deficits or previous surgeries. Therefore, we reserve a high index of suspicion that DVT may be triggered by Salmonella sepsis. In our speculation, Salmonella endotoxin or the presence of severe dehydration associated with salmonellosis may be responsible. More reported cases and further investigations are necessary to render this assumption more convincing.
In the past, hundreds of mycotic aneurysms associated with Salmonella infection have been reported and Paul et al.11) summarized the pathogenesis of this complication as intravascular or extravascular origin. Those intravascular sources may arise from (i) the vegetations of endocarditis or (ii) bloodstream dissemination of bacteria to the intima surface of the artery or the vasa vasorum. Without surgical intervention, mycotic aneurysms in Salmonella infection almost all resulted in rupture of involved vessels1,12): in view of the good clinical response in all these 3 cases with antibiotics, anticoagulant and/or thrombolytic therapy alone, we speculate the venous thrombosis is likely to be non-suppurative.
Because DVT is sometimes present in the abscence of clinical symptoms and signs, the true incidence of this complication in Salmonella sepsis remains to be determined.
In the treatment of DVT in Salmonella infection, anticoagulant therapy with or without thrombolytic agents seemed effective and usually could yield satisfactory initial results, but the recurrence rate of DVT is unknown still.
In summary, Salmonella-associated DVT may be present in previously healthy persons. It usually responds well to anticoagulant and antibiotic therapy. The true incidence and exact pathogenesis of this serious condition have not yet been established. To clarify these issues, more case reports and further
